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Switching from Posaconazole Suspension to Tablets Increases Serum
Drug Levels in Leukemia Patients without Clinically Relevant

Hepatotoxicity
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We evaluated posaconazole serum concentrations and hepatotoxicity in 12 leukemia patients who transitioned from posacona-
zole suspension to tablets. Patients who switched to tablets had significantly increased posaconazole concentrations (median:
suspension, 748 ng/ml; tablet, 1,910 ng/ml; P < 0.01) without clinically relevant hepatotoxicity.

D espite concerns of poor bioavailability, posaconazole (POSA)
suspension has been used effectively as prophylaxis and as a
salvage treatment of invasive fungal infections with rare clinical
hepatotoxicity (1). Higher serum concentrations of POSA suspen-

TABLE 1 Baseline demographic and clinical characteristics of the 12
leukemia patients switched from posaconazole suspension to delayed-
release tablets

Variable? Value
Median age, yr (range) 58 (25-73)
Male sex, n (%) 8 (67)
Body wt, kg

Mean (SD) 74.2 (21.7)

Median (range) 72.4 (51-128)

Median ht, cm (range) 174.5 (159-193)

Underlying hematologic malignancy, n (%)

Acute myeloid leukemia 8(67)
Acute lymphoblastic leukemia 2(17)
Chronic myeloid leukemia 1(8)
Chronic lymphocytic leukemia 1(8)
HSCT, n (%) 5(42)
Underlying condition at the time of sampling,” n (%)
ANC of <500/pl 6 (50)
Graft-versus-host disease 3(25)
Mucositis, =grade 2 1(8)
Diarrhea, =grade 2" 4(33)
Concomitant PPI or H2 antagonist 6 (50)
Concomitant tacrolimus 5 (42)
GFR of <50 ml/min/1.73 m? 3(25)
Indication for posaconazole, 1 (%)
Prophylaxis 3(25)
Presumed or documented fungal infection (species 9(75)
identified)®

@ For measurement of serum POSA levels.

b National Cancer Institute, Common Terminology Criteria for Adverse Events, version
4.0, 2010, accessed at http://evs.nci.nih.gov/ftpl/CTCAE/CTCAE_4.03_2010-06-14
_QuickReference_5x7.pdf (10).

¢ Identified fungal organisms: Aspergillus, 1; Zygomycetes, 3; Fusarium, 2.

@ Abbreviations: SD, standard deviation; ANC, absolute neutrophil count; HSCT,
hematopoietic stem cell transplantation; PPI, proton pump inhibitor; GFR, glomerular
filtration rate.
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sion were associated with higher response rates in treatment of
invasive aspergillosis (2). Recent studies (3—6) have suggested that
the absorption of the new formulation of POSA delayed-release
tablets is minimally affected by food, mucositis, or increased gas-
tric pH and impaired motility and that the new tablet formula also
attains higher average concentrations than the suspension does
and is well tolerated in healthy subjects. However, no studies
about patients who were “bridged” from POSA suspension to tab-
lets have been published to date. We report our early experience in
leukemia patients who switched from POSA suspension to de-
layed-release tablets.

Pharmacy databases were queried for adult cancer (>18 years
of age) patients who were switched from POSA suspension (400
mg twice daily or 200 mg 4 times daily) to tablets (300 mg once
daily) at The University of Texas MD Anderson Cancer Center
from December 2013 to January 2014. Once POSA tablets were
added to the formulary, a general trend seen in our hematologic
malignancy patient population was that physicians would inde-
pendently transition almost all current and future patients to tab-
lets despite suspension remaining on the formulary. We identified
12 patients with leukemia who were treated as such. Validated
high-performance liquid chromatography (HPLC) assay-tandem
mass spectrometry (performed at Mayo Clinic Department of
Laboratory Medicine and Pathology, Rochester, MN) was used to
measure posaconazole concentrations in blood (7). All patients
who had serum POSA levels recorded during both the POSA sus-
pension and tablet periods were identified. POSA concentrations
were included in the analysis only if the data were obtained 7 days
after POSA administration, as steady state of the drug should be
reached at this time for both suspension and tablet (4, 8). The
patients’ medical records were reviewed for demographic, clinical,
and laboratory characteristics (Table 1). Target serum POSA lev-
els were defined as greater than 700 ng/ml for prophylaxis and
greater than 1,000 ng/ml for treatment (9). Clinically relevant

Received 5 August 2014 Returned for modification 25 August 2014
Accepted 31 August 2014

Published ahead of print 8 September 2014

Address correspondence to Dimitrios P. Kontoyiannis, dkontoyi@mdanderson.org.
Copyright © 2014, American Society for Microbiology. All Rights Reserved.
doi:10.1128/AAC.04035-14

aac.asm.org 6993


http://dx.doi.org/10.1128/AAC.04035-14
http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf
http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf
http://aac.asm.org

Jung et al.

A 5000
o
[ ]

£ 1000
2 °
£ .
c
L
s
& .
< 3000
3 . e ®
c
8
Q
S o®
& 2000 e
S L ° °
o [ ]
s () oo
o o [ ]
o o

§ ® ® 0 e

1000 [ * o0
° o (]
0. 0a 90 o Py Y
[ J ® = [ ]
(3 o o
. ® o0
0
<«—— Suspensi Tablet >

3000
P <001

2000+

1910

1000

-
1

Posaconazole concentration (ng/mL)

748

Suspension 800mg Tablet 300mg

Daily dose (mg)

FIG 1 (A) Distribution of serum POSA levels in 12 leukemia patients showing higher levels when these patients received POSA tablets (right) than when the
patients received suspension (left). The dotted line depicts the target level for prophylaxis (>700 ng/ml). (B) Comparative measurements in 9 leukemia patients.
Three patients were excluded either because the serum levels were measured too early or because of missing data. The black line in the box and corresponding
concentrations represent the median serum POSA levels. The black line between dots depicts an increased change of median concentration for each patient who

switched from suspension to tablets.

hepatotoxicity, mucositis, and diarrhea were defined according to
the Common Terminology Criteria for Adverse Events (CTCAE;
version 4.0) (10). The study was approved by the Institutional
Review Board of the MD Anderson Cancer Center.

Six of the 12 patients had neutropenia (absolute neutrophil
count, <500/pl). Five had undergone hematopoietic stem cell
transplantation, and 3 had graft-versus-host disease (GvHD).
Nine (75%) patients received POSA tablets for treatment of a doc-
umented fungal infection, and 3 (25%) patients received POSA
tablets for prophylaxis (Table 1).

We included 21 suspension and 30 tablet levels in the analysis.
When the patients received POSA tablets, target POSA levels for
prophylaxis (>700 ng/ml) and for treatment (>1,000 ng/ml)
were reached in 29 of 30 (97%) serum levels and in 25 of 30 (83%)),
respectively. When patients received POSA suspension, only 12 of
21 (57%) serum levels reached target levels for prophylaxis, and
only 5 of 21 (24%) reached target levels for treatment (Fig. 1A).

Comparative measurements were available for 9 patients, as 3
were excluded either because the serum levels were measured too
early or because of missing data. Patients had higher median
POSA serum concentrations (1,910 ng/ml) during the POSA tab-
let period than during the POSA suspension period (748 ng/ml)
(P < 0.01). The POSA serum concentration significantly in-
creased in 9 patients after they switched from the suspension to
tablets (P < 0.01, Wilcoxon signed-rank test) (Fig. 1B). GvHD,
diarrhea, and acid-suppressing agents, all of which are known to
decrease serum POSA suspension (9, 11, 12), were not associated
with reduction of the median serum POSA concentration below
1,000 ng/dl in the patients when they received the POSA tablets
(P > 0.05, Fisher exact test).

Five of the 9 patients who had normal baseline liver function
tests (LFTs) when starting POSA tablets had mild, asymptomatic
increases in LFTs (CTCAE grade 2 or less) 7 days after POSA tablet
treatment. Total bilirubin elevation constituted the majority of
these abnormalities (80%). The liver enzymes returned to the nor-
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mal range within 3 weeks, even though patients continued to re-
ceive POSA tablets. Of the 3 patients who had abnormal LFTs, 2
patients had decreased liver enzyme levels after taking POSA tab-
lets; only one patient, who had severe GVHD (skin, liver, grade 3),
experienced sustained and increased LFTs in spite of discontinu-
ation of POSA tablets. It is unclear what the POSA contributed to
increased LFTs in the setting of existing liver GVvHD. As such,
POSA tablets were well tolerated in our patients.

Our study is the first to evaluate serum POSA concentration
differences and hepatotoxicity associated with transitioning from
POSA suspension to tablets in high-risk patients with leukemia.
We found that switching from POSA suspension to tablets reliably
resulted in increased serum POSA levels, which supports the find-
ings of a similar study in healthy subjects (4) and a phase 1B/3
study in leukemic patients (6). Our patients did not experience
treatment-limiting hepatotoxicity as a result of the increased se-
rum POSA levels.

Our findings suggest that for prophylaxis or treatment of inva-
sive fungal infections in this severely ill population, POSA tablets
are better absorbed than is POSA suspension in accordance with
previous studies (3—6). When patients received POSA suspension,
their serum POSA levels poorly reached prophylactic and treat-
ment target levels. However, when patients were switched to
POSA tablets, serum POSA levels significantly increased, reaching
both prophylactic and treatment target levels (Fig. 1). Moreover,
regardless of potential variables affecting absorption (11, 12),
most of the serum POSA levels measured when the patients re-
ceived the tablets reached target levels similar to results of recent
studies in both healthy subjects (3-5) and a patient with leukemia
(6) and were higher than the serum levels measured when the
patients received POSA suspension and did not cause clinically
relevant hepatotoxicity.

In conclusion, our preliminary experience suggests that POSA
tablets switched from suspension were well absorbed, tolerated,
and safe in patients with hematologic cancer. Future studies with
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larger numbers of patients may be needed to clarify a relationship
between POSA serum level and hepatotoxicity.
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